W H E N I commenced the investigations relating to the theory of the moon which I have had the honour to communicate to the Society, I proposed to show how, by a different but more direct method, the numerical results given by M. D amoiseau might be obtained. The approximations were in fact carried much further by M. D amoiseau than had been done before, and the details which accompany M. D amoiseau's work evince at once the immense labour of the undertaking, and inspire confidence in the accuracy of the results offered. But the state of the question is now changed by the appearance of M. Plana's admirable work, entitled " Theorie du Mouvement de la Lune," in which, although M. Plana employs the same differential equations as those used by M. D amoiseau, and obtains in the same manner finally the expressions for the coordinates of the moon, in terms of the mean longitude by the reversion of series, yet M. Plana's expressions have a very different analytical character and im portance, from the circumstance that the author develops all the quantities intro duced by integration, according to powers of the quantity called m, which expresses the ratio of the sun's mean motion to that of the moon. In this form of the expression the coefficients of the different powers of m, of the eccentricity, &c., are determinate, as are, for example, the numerical coefficients in the expression for the sine in terms of the arc, and other similar series. An inestimable advantage results from this pro cedure, which more than compensates for the great increase of labour it occasions, by diminishing the danger of neglecting any terms of the same order as those taken into account, and by affording the means of verifying many terms long before final and complete results shall have been obtained independently by myself or any other person. By treating the differential equations in which the time is the independent variable, as I have proposed, similar results to those of M. Plana may be obtained directly; but the calculations which are required in either method are so prodigiously irksome and laborious, that until identical expressions have actually been obtained independently, to the extent of every sensible term, the theory of the moon cannot, I think, be considered complete. It might, indeed, be supposed that already, through the labours of mathematicians, from Clairaut to the present time, the numerical values of the coefficients of the different inequalities were ascertained with sufficient accuracy for practical purposes, and that any further researches connected with the subject would be more likely to gratify curiosity than to lead to any useful result.
Astronomical observations are now made with so great precision, that the numerical values of the coefficients are wanted to at least the tenth of a second of space: very few, however, of the coefficients of MM. D amoiseau and Plana agree so nearly, and some differ much more, as may be seen in the following comparison of the numerical values of the coefficients of some of the arguments in the expression for the true longitude of the moon in terms of her mean longitude, being indeed those which differ the most.
Argument. D a m o i s e a u .
P l a n a . When the coefficients of the inequalities have been determined analytically, it remains to determine with corresponding precision the numerical values of the arbi trary quantities m, e, and y. The quantity is already accurately known, but the quantities e and y must be obtained from the coefficients of sin \ in the expression for the longitude, and of sin 7 7 in the expression for the latitude, by the reversion of series; and it seems to me that the manner in which these arbitrary quantities are to be determined must be carefully and rigorously defined.
1 propose to obtain the expression for the radius vector by means of the equation,
In order to integrate this equation, I suppose C L / \ -= 1 -j-r0 -f i\cos 2 r + e f l -g-j cos l + &c.
If r be used to denote the terms in r which are found in the elliptic expression, so that a / e* T = 1 + e {l-s and d2 . r2 2 d t* d2 . r3S -3 d 2. r 4 ( 8 -l -) 2 2 d 2 . r 6 ( s^y
Let t*n be that part of the coefficient of the wth argument in the development of the quantity 1 3 / 1 \ 2 -^T + T r4 O t ) + &c-which corresponds to the argument of which n is the index, and let be the coeffi cient corresponding to the argument of which n is the index in the development of R, R!n the corresponding coefficient in the development of that part of l d which is multiplied by m, and only arises in the second approximation, with its sign changed, then the quantities rn are given by equations similar to the following, r, { -^1 + 3 e2 ( 1 + 4 )}" {2 -2 m}2 -1 j = (2 -2 w)2 f,
Passing over terms given by M. Plana and arising from the first approximation with which I agree, I come to r22. M. P l a n a has ^ m
The development of which I gave*, results from the substitution of the elliptic values of the coordinates of the sun and moon in the disturbing function. The elliptic expression for the radius vector contains no term of which the argument is f -2 the longitude (Xv) contains the term + f e y2 sin (| -2 disturbing function is considered. 
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The term above, -g e y2cos (g -2 77), introduces the term + ey2si
in the longitude, instead o f ----5-sin (£ -2 rj).The terms in quence may easily be found from the formula
-g-ey2cos (| -2 vj), and sin (g -2 and I find that R contains, instead of the terms corresponding to the same arguments given in the Philosophical Transactions, 1831, p. 263.
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+ o -qUI2 ey2 cos (2 r -g + 2 r) -m2 ey2 cos (2 r -f-g -2 ?j)
[68]
[69]
+ H m 2 € ei y2cos (I + % -2 77) + ^ m2 e e, y2 cos (2 r -g -g, + 2 $)
[83]
[86] The coefficient of arg. 77 is easily found as follows: v 2 R --^{ 1 + 3 cos(2 X-2 s2}.
This term can only arise from r2 -4^0 -3 s2) r 3 v 1 3 r2 s*.
r / r ' 4 r,3
In which expression it is sufficient to write for l -,
-er2 cos (| -2 77) and to make I have verified some of the terms in the expression for the reciprocal of the radius eft vector given by M. Plana, which depend on -4, and arise from the second portion a/ of R ; very few, however, of these can be obtained without a further development of the disturbing function, in consequence particularly of the term e, cos (r -f ?,), which is independent of m.In consequence of this term, all the terms in m ment of R, of which the arguments are any combination of the quantity r + g, are incomplete.
When the terms depending on y2, and those depending on the square of the dis turbing force, are neglected, the inequalities of longitude are given by the equation 
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*59 = 2 r59 X 4^ = 7 6 m > M' P la n a h a s " 32 I find^6 0 = i 2 r60 + ^60} (2 -6 m) = " 8 E These discordances will appear very trifling, considering the nature of the calcula tions ; and it is by no means impossible, after all, that M. P l a n a may be right, and that the mistake may be with me, notwithstanding all the pains I have used.
Before the terms in the longitude can be arrived at which depend on y2, it is ne cessary to obtain the expression for the tangent of the latitude s : this may be done by means of the equations These are the only discrepancies which I have noted in the terms multiplied by which I have examined. Jn making use of the development of before alluded to, y* 7 . y 1 -2 + 76 74 4S to be substituted for cos4 .
The relation between the constants h and is to be obtained from the equations " dx2
,4 c T?
-----37* T 1 + 77 + where, for simplicity, I have neglected at present quantities depending on y2. 
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As the preceding results do not quite agree with those of M. Plana, I shall en deavour to show how they may be obtained from the same equations which he em ploys.
a2.
In order to integrate the preceding differential equation, let jU / {1 -f-r0 + rx cos (2 X -2 m X )-fec os (c X -c t)
The letters r0, rl9 &c., being now used in a somewhat different sense to heretofore, having now reference to the expression for y in terms of the true longitude. M. Plana has V = 1 + 6* ~ l 6 m e + + e ^1 + q ) COS § + & c .f 7-= 1 + c2 + ^ m2e2 + e( l + ^cos (cX -*r) + &c.J which equations do not agree with those I have found. I am, however, well aware how difficult it is to escape error in these inquiries, and wish to be understood as not offering any of the results contained in this paper too confidently. Wherever I presumed to have arrived at figures differing from those of M. Plana, I verified afresh all the steps of the process contained in previous papers, particularly the corresponding term in the development of R. Thus I have found by means of the expressions giventhat three times the numerical coefficient of cos (2 ?,) The coefficient in question = -gj = ^ X But I have found that the following1 corrections are required. For + 4 { 1 T e* " e? } cos4 et cos (2 r + y [97] y cos (2 1 ,-2 / cos (2 + 2 >j) -^ ^ e* y* cos (2 r -2 ^O
